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H[WHQW DQG D KLJK IUHTXHQF\ 7KH\ DUH FRQVLGHUHG WKH PRVW GHYDVWDWLQJ QDWXUDO KD]DUGV EHFDXVH RI WKH WUHPHQGRXV
IDWDOLWLHVLQMXULHVSURSHUW\GDPDJHVHFRQRPLFDQGVRFLDOGLVUXSWLRQWKDWWKH\FDXVH
,Q WKLV FRQWH[W (DUWK 2EVHUYDWLRQ WHFKQLTXHV KDYH EHFRPH D NH\ WRRO IRU IORRG ULVN DQG GDPDJH DVVHVVPHQW ,Q
















GDPDJHV DQG ORVVHV RI OLYHV EHLQJ FDXVHG 7KH\ DUH FRQVLGHUHG WKHPRVW GHYDVWDWLQJ QDWXUDO KD]DUG EHFDXVH RI WKH
WUHPHQGRXVIDWDOLWLHVLQMXULHVSURSHUW\GDPDJHVHFRQRPLFDQGVRFLDOGLVUXSWLRQWKDWWKH\FDXVH7KHUHIRUHH[WUDFWLQJ
DQGHYDOXDWLQJIORRGHGDUHDVWLPHO\DQGUDSLGO\LVHVVHQWLDOIRUGHFUHDVLQJWKHORVVHV
6HYHUDO VWXGLHV KDYH EHHQ HODERUDWHG RQ WKH LPSRUWDQFH DQG DSSOLFDWLRQV RI UHPRWH VHQVLQJ GDWD ZLWK SDUWLFXODU
UHIHUHQFHWRVDWHOOLWHLPDJHVLQWKHILHOGRIGLVDVWHUULVNPDQDJHPHQW5HPRWHVHQVLQJEDVHGDQDO\VHVDUHQRZDGD\V
IUHTXHQWO\ DGRSWHG WR VXSSRUW ERWK GHFLVLRQ PDNHUV DQG ILUVW UHVSRQGHUV GXULQJ GLVDVWHU PDQDJHPHQW DFWLYLWLHV $
PDMRUUHDVRQIRUXVLQJUHPRWHVHQVLQJFRQVLVWVLQWKHIDFWWKDWLWLVWKHIDVWHVWPHDQVRIGDWDFROOHFWLRQIRUSUHDQGSRVW
HYHQW GLVDVWHU VWXGLHV ,Q IDFW UDSLG PDSSLQJ DFWLYLWLHV IRU VXSSRUWLQJ WKH ILUVW VWDJH RI GLVDVWHU PDQDJHPHQW DUH
IUHTXHQWO\EDVHGRQVDWHOOLWHUHPRWHVHQVLQJGDWD
7KLV LV WUXH DOVR IRU IORRG ULVN PDQDJHPHQW ZKHUH (DUWK 2EVHUYDWLRQ WHFKQLTXHV KDYH EHFRPH D NH\ WRRO IRU ERWK
SUHYHQWLRQ DQG GDPDJH DVVHVVPHQW VXSSRUWLQJ IORRG VXUYH\LQJ DQG SURYLGLQJ YDOXDEOH LQIRUPDWLRQ HJ IORRG
RFFXUUHQFH LQWHQVLW\ DQG SURJUHVV RI IORRG LQXQGDWLRQ VSXUV DQG HPEDQNPHQWV DIIHFWHGWKUHDWHQHG 9HU\ KLJK









7KH SUHVHQWZRUN DLPV WR LQYHVWLJDWH WKH XVH RI9HU\+LJK5HVROXWLRQ 9+5 RSWLFDO VDWHOOLWH LPDJHU\ IRUPDSSLQJ
IORRGDIIHFWHG DUHDV 7KH FDVH VWXG\ LV WKH 1RYHPEHU  IORRG HYHQW ZKLFK RFFXUUHG LQ 6DUGLQLD UHJLRQ ,WDO\
DIIHFWLQJDWRWDORISHRSOHDQGNLOOLQJSHUVRQV7KHDGRSWHGLPDJHU\LVIURP6327SODWIRUP
'LIIHUHQW FODVVLILFDWLRQ PHWKRGV ZHUH HYDOXDWHG LQ RUGHU WR SURGXFH WKH IORRG PDS RI WKH DQDO\VHG DUHD ,Q WKH
SHUVSHFWLYHRIHPHUJHQF\PDQDJHPHQWWKHUDSLGLGHQWLILFDWLRQRIIORRGERXQGDULHVLVFUXFLDOWRHIIHFWLYHO\FRQGXFWWKH
UHVSRQVHDFWLYLWLHV HJHYDFXDWLRQ UHVFXHDQGQHHGVDVVHVVPHQW7KHUHIRUH WKHXQVXSHUYLVHGFODVVLILFDWLRQDOJRULWKP












FRYHUV DERXW  NP 5LYHU PHDQGHUV DUH FKDUDFWHUL]HG E\ LQWHQVLYH IDUPLQJ JUHHQKRXVHV DQG YHJHWDEOH JDUGHQV
7RXULVW IDFLOLWLHVDQGVHDVLGHUHVRUWVULVH LQ WKHFRDVWDODUHDV7KHPDLQYLOODJHVDUH ORFDWHGRQWKHULJKWEDQNRIULYHU
7RUSpDQG3RVDGD)LJXUH
7KLV ]RQH LV VXEMHFW WR IORRGLQJ WKHUHIRUH DOPRVWKDOI RI WKH ULYHU OHQJWK LV FRQWUROOHGE\PKHLJKW HPEDQNPHQWV
'XULQJWKHF\FORQHRYHUSDVVLQWHQVHUDLQVDQGKHDY\IORZVFDXVHGWKHGDPRYHUWRSSLQJ HQODUJLQJZRUNVIRULQFUHDVLQJ






$ IRXU EDQGV SRVWHYHQW 6327  LPDJH ZDV SURYLGHG E\ ,7+$&$ ,QIRUPDWLRQ 7HFKQRORJ\ IRU +XPDQLWDULDQ






























FDUWRJUDSK\$ URRWPHDQ VTXDUH HUURU ORZHU WKDQ RQHSL[HO ZDV DFKLHYHG7KH RUWKRUHFWLILHG LPDJHZDV WKHQ








UDSLG GHWHFWLRQ RI WKH IORRG ERXQGDULHV LV FUXFLDO IRU WKH UHVSRQVH DFWLYLWLHV VXFK DV HYDFXDWLRQ UHVFXH DQG QHHGV
DVVHVVPHQW$PD[LPXPRIWHQFODVVHVDQGILYHLWHUDWLRQVWHSVZHUHVHW7KHUHVXOWLQJFODVVHVZHUHDVVLJQHGWRGLIIHUHQW
ODQG FRYHU FDWHJRULHV E\ SKRWRLQWHUSUHWDWLRQ 7KUHH FODVVHV ZHUH LQWHUSUHWHG DV YHJHWDWHG DUHDV WZR FODVVHV ZHUH
DVVLJQHG WR FORXGV RQH WR FXOWLYDWHG ODQGV RQH WR EXLOWXS DUHDV RQH FODVV WR EDUH VRLO DQG RQH FODVV DSSHDUHG WR
UHSUHVHQW VDOW\ZDWHU=RQHVFRYHUHGE\ WXUELGZDWHUDQGZHWODQGVZHUHFODVVLILHG LQWRD VLQJOHFODVVKRZHYHU VRPH
XUEDQDUHDVHJVWUHHWVDQG]RQHEHWZHHQEXLOGLQJVZHUHFRPSULVHGLQWRWKLVFODVV7RUHGXFHWKHVHPLVFODVVLILFDWLRQVD
GHFLVLRQWUHHDSSURDFKZDVSHUIRUPHGRQWKHODWWHUFODVV7KUHVKROGVRQEOXHDQG1'9,EDQGVZHUHDSSOLHGWRUHPRYH





DQGHIIHFWLYHO\ UHSUHVHQW WKHSRVWHYHQW VLWXDWLRQ)LJXUH VKRZV VRPHVSHFWUDOSURILOHVRI WKHZDWHUFODVVHV1DWXUDO
FRORXUIDOVHFRORXUVWDQGDUGDQG1'9,LPDJHVZHUHSDUWLFXODUO\XVHIXOIRUWKHLGHQWLILFDWLRQRIWKHVHFODVVHV
7KHSL[HOEDVHG0D[LPXP/LNHOLKRRGDOJRULWKPLPSOHPHQWHGLQ(19,ZDVVHOHFWHGIRUWKHFODVVLILFDWLRQ7KHIRXU















7KH REMHFWEDVHG VXSHUYLVHG FODVVLILFDWLRQ ZDV SHUIRUPHG RQ WKH 6327  ZLWK WKH VRIWZDUH H&RJQLWLRQ  7KLV
WHFKQLTXH FRQVLVWV LQ WZR SKDVHV WKH VHJPHQWDWLRQ IRU GLYLGLQJ LPDJH LQWR FRQWLQXRXV DQG KRPRJHQHRXV VHJPHQWV
FDOOHG LPDJHREMHFWV DQG WKH FODVVLILFDWLRQ IRU DVVLJQLQJREMHFWV WR GLIIHUHQW FDWHJRULHV E\XVLQJ LQIRUPDWLRQ VXFK DV
WH[WXUHVKDSHDQGFRQWH[W
7KHPXOWLUHVROXWLRQVHJPHQWDWLRQDOJRULWKPDUHJLRQJURZLQJWHFKQLTXHZDVXVHGWRJHQHUDWHWKHLPDJHREMHFWV%RWK





























FRPSXWHGDV WKHUDWLREHWZHHQ WKHUHVXOWVRI WKHV\PPHWULFDOGLIIHUHQFHDQG WKH³IORRGHGDUHDV´FRUUHFWO\GHWHFWHG$
VLPLODU SURFHGXUH ZDV SHUIRUPHG IRU WKH RPLVVLRQ HUURU LW ZDV FDOFXODWHG E\ GLYLGLQJ WKH V\PPHWULFDO GLIIHUHQFH


































)ORRGV ³FRUUHFWO\´ GHWHFWHG DQG FRPPLVVLRQ DQG RPLVVLRQ HUURUV LQ WHUPV RI DUHD NP DUH OLVWHG LQ 7DEOH 2%-
DSSURDFK DFKLHYHG WKH KLJKHVW YDOXHV IRU IORRGHG DUHDV FRUUHFWO\ GHWHFWHG IROORZHG E\ WKH ,62REM DSSURDFK 7KHVH
FODVVLILFDWLRQWHFKQLTXHVUHVXOWHGLQKLJKHUFRPPLVVLRQDQGORZHURPLVVLRQLQUHVSHFWWRWKHSL[HOEDVHGDSSURDFKHV
6LPLODU DFFXUDF\ SDUDPHWHUV )LJXUH ZHUH REWDLQHG IRU DOO WKH UHVXOWV ERWK SL[HO DQG REMHFWEDVHG FODVVLILFDWLRQ
WHFKQLTXHVFDQEHHIIHFWLYHO\XVHGWRSURFHVV9+5VDWHOOLWHLPDJHIRUIORRGPDSSLQJSXUSRVH
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
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,Q JHQHUDO VXSHUYLVHG FODVVLILFDWLRQ WHFKQLTXHV DUH FRQVLGHUHGPRUH DFFXUDWH WKDQ WKH XQVXSHUYLVHG5HVXOWV VKRZHG
KRZHYHU WKDWERWKWKHDSSURDFKHVFDQEHHIIHFWLYHO\XVHGWRSURFHVV9+5VDWHOOLWHLPDJHIRUWKHGHWHFWLRQRIIORRGHG
DUHDV DIWHU DQ H[WUHPH HYHQW ,Q IDFW ZKHQ FRPSDULQJ WKH UHVXOWV ZLWK DQ LQGHSHQGHQW PDS VLPLODU RPLVVLRQ DQG
FRPPLVVLRQHUURUVZHUHREWDLQHG
$XWRPDWLF XQVXSHUYLVHG SURFHGXUHV UHTXLUHG D SURFHVVLQJ WLPH VLJQLILFDQWO\ VKRUWHU LI FRPSDUHG WR WKH VXSHUYLVHG
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